When innovative products and services are launched to the market, many consumers initially resist adopting them, even if the innovation is likely to enhance their life quality. Explanations for this behavior can also be found in specific personality traits and in general pitfalls of human decisionmaking. We believe that decision support systems (DSS) can help alleviate such innovation resistance. We propose a DSS design that addresses innovation resistance to complex innovations on an individual's cognitive level. An experimental study will be conducted to test the influence of different DSS modifications on the perception and selection of complex innovations. We aim to identify levers for reducing innovation resistance and to derive DSS design implications.
Introduction
Many consumers initially resist adopting innovative products and services even if adopting the innovation is likely to enhance their life quality. A well-known example for innovation resistance is the case of the simplified personal computer keyboard developed by August Dvorak in 1932. Although many studies show that it increases typing efficiency, consumers resist adopting it; mostly because they are unwilling to invest retraining effort [1] .
Another area in which innovation and innovation resistance have been very publicly debated over the past decade is electric mobility. From an environmental and social perspective, large-scale introduction of electric cars would help to reduce environmental pollution [2] . In Germany, for instance, the government promotes the adoption of electric cars in order to meet the climate goals of the European Union, i.e. reducing greenhouse gas emissions of passenger cars by 60 % between 1990 and 2050, by way of research funding and purchase incentives [3] .
But the transition to electric car technologies requires a "new notion of mobility" (p.532) which challenges established mobility routines and habits [4] . Such changes inevitably evoke fear and resistance, and have led to low acceptance of electric cars among the majority of consumers [2] , [5] - [7] .
Even in settings where usage costs for conventional and electric cars are nearly identical, and when car range is sufficient for consumer needs, consumers mostly decide against electric cars [8] . Taken together with the finding that consumers' perceptions change towards a much more positive opinion towards electric cars once they have tested one [5] , we believe that initial perceptions of this innovation are likely biased by consumers' innate innovation resistance.
In this paper, we draw on theory from organizational change and behavioral economics to explain why consumers refrain from adopting complex innovations (like electric cars) even if it would benefit them. We then propose to use these theoretical insight s for designing a decision support system (DSS) for debiasing complex innovation adoption decisions [9] . DSS are intended to increase the effectiveness of decisions or efficiency of decision processes by providing decision makers with relevant information [10] . DSS are typically implemented as information systems supporting decision makers in forecast and optimization scenarios [11] , [12] . Our intention is to expand the application of DSS to the field of innovation adoption decisions. The focus of our research is in designing a DSS in order to help people overcome resistance towards the adoption of complex innovations. For the empirical investigation of our research model and DSS, we choose the case of the electric cars due to their technological complexity and potential implications for environment, business, infrastructure, and individual mobility patterns. The remainder of the paper proceeds as follows: Section 2 gives an overview of related work. Section 3 introduces the research model and hypotheses of the study. Section 4 describes the methodology proposed to test the hypotheses . Section 5 concludes the paper with a discussion of the topic and its contribution to existing theory.
Theoretical Background
Although much research on technology and innovation adoption exists, comparatively few studies address consumer resistance to innovations [13] . Main contributions have been made in the fields of organizational change, e.g. [14] - [17] , user resistance to IT systems, e.g. [18] - [22] , and marketing and consumer behavior theory, e.g. [7] , [23] - [30] .
Innovation Resistance
The behavior of resisting an innovation is not simply the opposite of adoption [24] . Resistance to innovations, to change in general, is a normal reaction of humans [31] . Humans have an intrinsic desire to maintain a psychological equilibrium and any change in behavior is likely to disturb this equilibrium state [32] . Innovations usually bring with them some form of change due to their novelty and thus cause initial resistance [29] , [33] . As such, the resistance caused by innovations is more a resistance to the behavioral change imposed than to the innovation itself [29] , [34] .
Three forms of resistance behavior can be observed [7] , [31] . First, consumers may postpone the adoption decision to a later point of time [35] . Postponement behavior generally occurs when consumers consider the innovation as currently too immature or expensive or when they are unsure about concrete use case scenarios [7] . Second, consumers may reject the innovation. Rejection is the decision not to adopt the innovation after an active evaluation [36] . Third, consumers may oppose an innovation. This occurs when consumers so strongly reject an innovation that they decide to attack its diffusion. Opposition behavior can be observed in relation to technologies that are highly controversial like nuclear power or genetic engineering [7] .
Which behavior a consumer will engage in is not only due to the nature of the innovation but also to the personality of the consumer and their perceptions of the innovation, which in turn are shaped by the way it is presented [20] , [28] , [37] , [38] .
Dispositional resistance to change is a personality trait that describes intrinsic unwillingness to change current behavior or attitude [39] . [15] posits four distinct elements of dispositional resistance to change: routine seeking, emotional reaction to imposed change, cognitive rigidity, and short-term focus (e.g. [21] , [39] , [40] ).
Routine-seeking and emotional reaction to change are closely interrelated [15] . The emotional reaction to change, i.e. an individual's ability to manage the psychological stress induced by changing situations, affects openness towards change in general [15] . The fear of losing emotional control over life situations when change occurs results in seeking routines [15] . Often, routine seeking is aligned with an innate tendency to express a form of personal dogmatism which manifests in unwillingly accepting alternative ideas or perspectives. Such tendencies generally become more pronounced with the degree of novelty of the innovation [27] .
Cognitive rigidity is mainly related to organizational change but also hampers consumer openness to innovations [39] . It can be described as closed-mindedness which results in an unwillingness to adapt to changing situations [15] . Individuals who exhibit enduring resistance behavior are more likely to choose low levels of stimulation and novelty in their lives and have a disinclination towards giving up old habits [39] .
Finally, short-term focus refers to the individual's reluctance to undergo the learning and adaptation period necessary for coping with change [15] . Shortterm focus results in a misperception of short-term pain and long-term benefit due to the innovation adoption. Individual decision makers have the tendency to ignore long-term over short-term gains, e.g. by spending money today rather than saving for retirement [41] .
Another dispositional trait that are often observed in combination with resis tance, specifically rejection behavior is innate conservatism [7] , [18] , [42] , [43] .
In the context of work studies, user resistance research shows that, aside from personality, changes in work routines and technology perception are important resistance determinants in the context of work as maintaining the status quo, i.e. using the current IS is perceived as more beneficial than changing to the new IS [21] . Resistance caused by change in work routines is caused, for instance, by unwillingness to put in the cognitive effort to learn how to execute tasks within the new system. Only if the new system is perceived as useful and beneficial will resistance to changing working routines lessen [20] , [21] , [44] , [45] . Individuals tend to favor the status quo over change even when the benefits of changing outweigh the status quo. [43] call such behavior "status quo bias". There are a number of possible reasons why individuals exhibit status quo bias [19] . In the context of innovation resistance, the following appear most interesting: sunk cost effects, regret minimization, and consistency bias [29] , [43] . Preference for the status quo increases with the sunk costs invested in the statu s quo [19] . Regret is felt more keenly when bad outcomes are the result of changes away from the status quo than of inaction [46] . Finally, decisions that deviate from "standard" decisions -like deciding to adopt an innovation -usually cause some form of cognitive dissonance, which decision makers in general prefer to avoid [43] .
In our study, we concentrate on the dimension of personality-based dispositional resistance to change and aim to understand why people reject innovations even when the innovation would be beneficial, e.g. because the innovation offers additional features for the same price as the product the consumer already uses, and how resistance behavior can be alleviated by means of a decision support systems (DSS). Thus, we will not consider innovation-specific barriers but focus on the cognitive and situational antecedents of innovation resistance [39] .
Overcoming Innovation Resistance with Choice Architecture
Choice architecture is grounded in the domain of behavioral economics and aims to shape decision behavior by consciously designing the decision setting [47] . The way a decision is presented affects the decision process [48] . Behavioral economics show that humans often base their decisions on automated thinking processes which may introduce biases in decision making [47] . Choices should be designed in a way that decision makers in "automatic" mode more likely choose those options that they would choos e when deciding rationally [49] . The goal of choice architecture is thus to design and incorporate small features or nudges in the decision making process in order to highlight better alternatives for the users and assist them in choosing a desired option, while not restricting their freedom of choice [50] . The concept of "nudging" decision makers in a certain directionoften a socially desired behavior -has gained much and controversial interest in practice and science [51] . While the use of choice architecture undoubtedly means undertaking some form of influence, it is important to say that any way a choice is presented to the decision maker has an effect on the decision process, no matter if there is a specific intention behind it or not [48] , [52] , [53] .
Choice architecture can be applied in multiple ways and in a variety of application scenarios (see Table 1 in the Appendix for applications to support environmental conservation behavior) [50] , [54] - [66] . Nudging towards environmental conservation behavior, for instance, can take the form of placing consumptiondependent emoticons on energy bills -or information about one's own and the neighbors' average consumption. Being compared with their neighbors encourages households towards consuming less energ y [49] , [57] , [67] . Organ donation is another example which shows the efficacy of choice architecture. In most countries, low willingness to donate organs after having been declared braindead is contrasted by a high demand for organs. To increase donation rates, some European countries introduced an opt-out policy, effectively changing the default option for their entire populations, by which everyone is a donor until they actively opt out.
This policy change had a huge impact -the opt-out country Austria, for instance, now counts 99% of the population as donors while the opt-in country Germany still counts only 12% of the population as donors [68] .
Nudging elements have also been applied in the innovation decision context in an experimental study in [69] . Innovation rejection was decreased when the innovation was set as default. So-called "innovation novices" in particular relied on default settings. One limitation of the study, however, is the incremental type of innovation used (USB cell for recharging mobile devices), which led the authors to call for a replication of their results in more complex innovation contexts [69] . In addition, only status quo satisfaction was considered as determinant for innovation resistance. Individual inclination to change was not examined although it plays a major role in innovation adoption decisions [28] - [30] , [39] .
Resistance towards Complex Innovations: the Case of Electric Cars
Existing studies on innovation resistance are often limited to the fact that they test consumer resistance with simple and small innovations such as a USB cells [69] or mobile phones with an innovative battery technology [28] . Complex innovations usually require higher consumer commitment in terms of financial involvement or changes in habits and routines.
Electric cars meet these criteria. Buying a car is expensive, and even second-hand electric cars may require substantial investment due to battery ageing [70] . Electric cars also require changes in routines, for instance remembering to charge the battery, and habits, for instance adapting long driving routes to the shorter range of electric cars and infrastructure available [5] . However, the main concern expressed by consumers (limited driving range) has been shown to weigh disproportionately in their decision not to adopt electric cars: the range of most car rides necessary for daily activities falls below the critical driving range [71] . Arguments in favor of electric cars (e.g., silent driving, stronger acceleration, more sustainable lifestyle) affect the decision surprisingly little, even though many consumers cite driving experience as important for their choice of car and sustainability as something they aspire to in general [6] , [71] .
There are several studies which examine consumer resistance towards electric cars, although beyond the theoretical context of innovation and user resistance theory. [71] focus on driving range as major psychological barrier for the acceptance of electric cars. Based on an empirical s tudy they examine the individual perceptions of a comfortable driving range and its antecedents (e.g., personality traits, coping skills). [72] integrate emotions towards car driving and electric cars and show that emotions and attitude are the strongest predictors of usage intention, followed b y subjective norm. [73] analyze barriers to sustainable solutions and natural gas vehicles in the automotive sector.
In summary, electric cars have a high social and economic relevancy but face high resistance expressed by consumers [6] , [71] , [72] . While some studies have examined (psychological) barriers to the adoption of electric cars, research on cognitive and behavioral factors that influence the adoption decision is s carce. We contribute to current innovation resistance research by applying choice architecture to the case of complex innovations, esp. electric cars. Our research aims to generate knowledge on how such complex innovations should be presented in order to enhance adoption probability.
Decision Support Systems (DSS)
The purpose of DSS can be to increase the effectiveness of decisions or the efficiency of decision processes by providing decision makers with relevant information [10] , [74] . DSS are designed to compensate weaknesses in human decision making by providing decisional guidance and specific system features such that finding and choosing the best option is made easier [12] , [75] . According to [76] , a DSS should enable the decision maker to capitalize on their strengths while compensating for their weaknesses. As design artifacts , DSS are information systems with which the decision maker interacts via an interface [11] . The design of the DSS artifact thus plays a crucial role in the decision making process as it determines how decision makers perceive their choice options and which decision they will take [12] , [77] .
Research Model
In our study, we aim to apply theoretical knowledge about innovation resistance to the design o f a DSS that helps consumers overcome cognitive innovation resistance. To reiterate, we only consider the case of adoptions which would be beneficial for the consumer.
We follow the approach of [75] who proposes the definition of a design strategy that determines the setup of the single DSS features. The design strategy in this study is characterized by guiding decision processes such that decision makers are more likely to select innovative products or services over standard alternatives -provided that the decision maker benefits from choosing the innovative products. For this, tools proposed by choice architecture will be used. We draw upon the concept of "digital nudging" which refers to "the use of user interface design elements to guide people's choices or influence users' inputs in online decision environments." (p.3) [53] . Specifically, we propose implementing two choice architecture tools, setting defaults and priming, in a web-based DSS such that decision makers are encouraged to consider innovations instead of rejecting them directly.
Dependent Variable: Innovation Adoption Decision (Choice)
Dispositional resistance to change is an internal psychological trait which cannot be manipulated by external variables [20] . Rather, contextual factors moderate the influence of dispositional resistance to change on perceptions of the innovation and resistan ce behavior. Our dependent variable is resistance behavior, i.e. the decision to select or reject the innovation ("innovation adoption decision").
Moderating Variables: Default and Priming
In our study, we will test the moderating effect of two variables (default and priming) on the influence of dispositional resistance to change on choice behavior. A default is the option which is chosen when the decision maker refuses to decide [49] . While the principle of pre-selecting an option is simple, its power has been shown in many decision making studies [47] , [78] . People tend to stick to the alternative that is preselected for them, especially if they are novices with regard to the decision situation, i.e. lacking expertise to evaluate the situation comprehensively [78] . To stick to the default option relieves the decision maker from having to invest time and cognitive effort or money in the decision. Furthermore, defaults can be understood as some form of recommendation from policymakers that suggest socially desired behavior [68] . As people usually struggle with synthesizing conflicting goals such as protecting the environment and saving money, using defaults may support decisions in favor of sustainable behavior and thus offer a promising way to nudge consumers towards choosing electric cars [79] .
Priming refers to the mechanism when (un)conscious memories of an individual are activated by an external stimulus to enhance the absorption of new stimuli [80] . Priming cues can be any stimuli that reach the consciousness, such as words, sights or smells [81] . Studies on priming show that small stimuli suffice to change behavior [82] . [83] show that people who are exposed to words they associate with a specific behavior tend to behave according to these words (e.g. the word "athletic" triggered fitness behavior). Showing the picture of a smiling face induced people to drink more than when they were exposed to a frowning face [80] . Based on [83] we assume that a pro-innovation slogan displayed to the decision maker while processing the innovation adoption decision will have a positive effect on the willingness to select the innovation. We will therefore apply priming in our DSS to enhance the probability of innovation selection.
Defaults and Routine Seeking.
People who show resistance to change are less willing to give up old and long established habits [17] . Especially change not initiated by themselves will be resisted due to fear of losing control over the situation [15] . People who tend to resist perceive change as a stressor because their familiar behavior does not match the new situation. Hence, change in general is associated with stress, which hampers an open and unbiased approach to new situations [58] . As a result, decision makers perceive regret for bad outcomes from new actions as stronger than similar outcomes resulting from inaction [46] . We therefore expect that: Hypothesis 1 (H1): If the DSS pre-selects the innovation as default option, decision maker's routine seeking behavior will be reduced.
Defaults and Cognitive Rigidity.
Cognitive rigidity reduces the openness towards trying out innovative products and services [84] . Addressing cognitive rigidity with choice architecture requires addressing the trait of dogmatism but also fear of failure, insecurity and low success expectations [15] , [85] . We believe that defaults could be an appropriate means to design decision scenarios which partly negate cognitive rigidity of the decision maker. Default options can indicate a socially desired behavior and may motivate people with low self-esteem and fear of failure to follow the recommendation made by the DSS [68] . We therefore expect that: Hypothesis 2 (H2): If the DSS pre-selects the innovation as default option, decision maker's cognitive rigidity will be negatively affected.
Priming and Emotional Reaction to Imposed
Change. The degree to which an individual is open to change also depends on their level of psychological resilience. Change causes uncertainty, and resilience enables people to cope with the stress that comes with uncertainty [86] . Individuals with a low level of psychological resilience often have a lower need for stimulation and are more unwilling to change -also due to the implication that changing one's behavior could be taken as a signal that practices of the past were fallacious [15] . Using a priming mechanism that promotes the sustainable effect of electric cars may trigger positive emotions and enhance the self-efficacy of the decision maker such that selecting the innovation becomes more attractive. We therefore expect that: Hypothesis 3 (H3): If the DSS uses a priming mechanism which works in favor of the innovation, decision maker's emotional reaction to imposed change will be negatively affected.
Priming and Short-Term Focus.
The adaptation to a changing situation requires time and effort. Although the long-term benefit caused by the behavioral change may make it worthwhile to endure the adjustment period, decision makers often suffer from their short-term focus and perceive the pain associated with change as higher than the benefit [87] . The higher the degree of newness and discontinuity of an innovation, the stronger the resistance to put effort into adjusting to it [27] . Priming decision makers before they decide may enhance the perceived longterm benefit of selecting the innovation such that pain associated with adjusting to the change will be perceived as less powerful. We therefore expect that: To conclude, we assume that resistance to innovations can be alleviated with the help of a DSS that uses the principles of default and priming. The hypotheses will be tested by conducting an experimental study which will be described in the next section.
Experimental Study
Electric cars can be adopted in multiple ways, e.g. by purchasing or leasing them, using them as shared or rental cars or within corporate fleets. Since most of these scenarios require some form of online decision process (e.g., car configurator, booking platform), a web-based DSS will be designed and tested in an experimental study. The innovation adoption decision will be framed as a car renting scenario. The rationale behind this choice of framing is, first, that a car rental platform loosely corresponds to -or at the very least that it can be implemented as -a DSS. Second, our sample is more likely to be familiar with renting a car than buying or leasing a car, or using it within a corporate context. Third, we believe that it is more likely that subjects will exhibit choice behavior in the lab similar to their behavior in the real world, due to the reduced economic consequences of renting a car and the possibility of adequately incentivizing the subjects (e.g., with a car rental voucher).
Research Design
The study will be conducted using a 2 x 2 x 2 within-subject design. The three factors are defaults (pre-selection of e-car; no pre-selection), priming (yes versus no) and scenario (inner city trip; nearby family trip). For our first experiment, the sample will consist of university students. In later experiments, we plan to extend the sample to participants from other demographic groups in order to increase generalizability of our results. In particular, we will aim to sample participants from different age groups, with different degrees of dependency on their cars, and different daily driving ranges.
Procedure
The experiment will be set up as the imitation of a car rental booking platform in which the participants can choose between traditional cars and electric cars.
Participants will be given two scenarios in which they have to choose a rental car for a trip. The trip is either a short-distance inner city shopping trip (scenario 1) or a medium-distance day visit to family and friends (scenario 2). Both scenarios are compatible with range restrictions of electric cars. Rental costs may be assumed as being equal compared to traditional cars. Participants can choose between different car models some of which are electric cars. Each car is described by a number of technical attributes relevant to the decision maker. During the selection process, it is planned to collect behavioral data via mouse and eye tracking to evaluate the effect of nudging mechanisms applied [52] . Collecting such data allows gaining a better insight in how and why default and priming (do not) work.
Participants receive questionnaires on their inclination to resist change, their general attitude towards innovations and electric cars as well as their experience with electric cars after the experiment [15] , [39] .
Conclusion
The research in progress proposed in this paper builds upon existing research from innovation resistance theory and behavioral economics in order to shed more light on the interplay between cognitive and situational features of innovation adoption decisions and how they affect individual innovation resistance. In a laboratory experiment with the specific setting "electric car innovation", we plan to analyze the effect of a variety of choice architecture tools on individual decision behavior and innovation resistance. The stud y examines how external factors (default and priming) moderate the influence of dispositional resistance to change on innovation choice behaviour, i.e. the choice to adopt or resist an innovation.
Our research also aims at deriving design principles for DSS that help overcome resistance towards complex innovations. We apply our research to the case of electric cars due to their technological complexity and potential implications for environment, business, infrastructure, and individual mobility patterns.
Theoretical Contribution
The proposed research contributes to existing theory in several ways. So far, theoretical contributions to the area of innovation resistance are limited to experimental studies with small and simpler products such as a USB cells [69] or mobile phones with an innovative battery technology [28] . Our study complements this research by examining the choice processes for complex innovations. We apply findings from user resistance in organizations , e.g. [20] , [21] to the domain of consumer behavior to examine how the complex innovation is perceived by the subjects (technology perception) and how this perception influences choice behavior.
To the best of our knowledge, this is the first study to examine the interplay of dispositional resistance to innovation and different choice architecture tools , and how they affect resistance behavior. Insights on this issue may offer valuable starting points for further studies in innovation resistance theory, adoption of electric car research and applied behavioral economics in general.
Expected Managerial Implications
The general question of how consumers will react towards an innovation before it is launched is an important aspect for companies as well as governments. Findings from our study will support the design of online interfaces that aim to address innovation resistance on a cognitive level. Knowledge about resistance patterns of their consumers and how cognitive resistance to change may be alleviated by design elements of the communication interface can be a valuable support for companies who launch and sell their innovative products via online platforms. Policymakers can profit from our findings with regard to the design of interfaces that promote sustainable behavior. Thaler 
